Genome-wide analysis of fermentation and probiotic trait stability in Lactobacillus plantarum during continuous culture.
Trait stability of Lactobacillus plantarum was studied following daily subculture over a 90-d period. Acid and bile tolerance, self-aggregation ability, cell hydrophobicity, pathogen inhibition activity, and cholesterol removal ability of cultures subcultured 30 (Lp30), 60 (Lp60), or 90 (Lp90) times were not significantly different from the original strain (Lp0). However, carbohydrate metabolism patterns did change; the Lp0 culture was unable to use d-sorbitol, α-methyl-d-mannose, and d-raffinose, whereas Lp30, Lp60, and Lp90 cultures could. Furthermore, gluconate and gentiobiose were fully used by the Lp0 culture but only poorly used by the Lp30, Lp60, and Lp90 cultures. Milk fermentation test confirmed that L. plantarum was unable to use lactose throughout laboratory evolution. Six non-synonymous mutations in genome of the Lp30, Lp60, and Lp90 cultures were identified by whole-genome sequencing, including mutant gene encoding the phosphoglycerate mutase, which is closely related to the transport and metabolism of carbohydrates. These mutations may play an important role in changes of carbohydrate metabolism patterns observed. Understanding the evolutionary characteristics of L. plantarum will help in development for food industry.